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PROBLEM TO BE SOLVED: To increase the regeneration energy. 
SOLUTION: A charging upper-limit power Pbatt is determined 
according to the SOC and temperature of a battery (107), a 
regeneration torque upper-limit value Tmax (108) is obtained by 
diving it by the motor speed, and comparing the result with a motor 
rating a regeneration torque target value Treg (109) is obtained by. 
By feeding back a battery voltage, a regeneration torque target 
value Treg is compensated (110) and is subtracted from a requested 
braking torque, thus obtaining a hydraulic torque target value Thyd 
(111). A regeneration torque and a hydraulic torque are controlled 
according to the regeneration torque Treg and the hydraulic torque 
target value Thyd (102 and 103). 
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2 **** s h ows me W ord which can not be translated. 
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[Claim(s)] 

[Claim 1] In the regenerative-braking control unit which controls the regenerative-braking force generated by the motor according to 
the control objectives which are carried in electric rolling stock equipped with the motor driven with the discharge output of the cell in 
which charge and discharge are possible, and a cell, and are serially determined according to demand damping force The regenerative- 
braking control unit characterized by having a means to detect the condition of a cell, and the rotational frequency of a motor, a means 
to determine a charge power upper limit based on the condition of a cell, and a means to restrict the upper limit of the control 
objectives of the regenerative-braking force based on the rotational frequency of a charge power upper limit and a motor. 
[Claim 2] The regenerative-braking control unit characterized by having a means to detect the electrical potential difference of a cell, 
and a means to reduce the control objectives of the regenerative-braking force when the electrical potential difference of a cell exceeds 
the predetermined maximum allowed value, in a regenerative-braking control unit according to claim 1 . 

[Claim 3] The regenerative-braking control unit characterized by having a means to set the value which subtracted the control 
objectives of the regenerative-braking force from demand damping force as the control objectives of hydrostatic pressure damping 
force in a regenerative-braking control unit according to claim 1 or 2, and the means which carries out increase and decrease of the 
hydrostatic pressure damping force which acts on the driving wheel of the above-mentioned electric rolling stock of control according 
to the control objectives. 

[Claim 4] In the regenerative-braking control approach performed with electric rolling stock equipped with the motor driven with the 
discharge output of the cell in which charge and discharge are possible, and a cell The step which detects the condition of a cell, and 
the rotational frequency of a motor, and the step which determines a charge power upper limit based on the condition of a cell, The 
regenerative-braking control approach characterized by having the step which determines the control objectives of the regenerative- 
braking force serially according to demand damping force, and the step which controls the regenerative-braking force generated by the 
motor according to the control objectives, restricting the upper limit based on the rotational frequency of a charge power upper limit 
and a motor. 

[Claim 5] The regenerative-braking control approach characterized by having the step which detects the electrical potential difference 
of a cell, and the step which reduces the control objectives of the regenerative-braking force when the electrical potential difference of 
a cell exceeds the predetermined maximum allowed value in the regenerative-braking control approach according to claim 4. 
[Claim 6] The regenerative-braking control unit characterized by having the step which sets the value which subtracted the control 
objectives of the regenerative-braking force from demand damping force as the control objectives of hydrostatic pressure damping 
force in the regenerative-braking control approach according to claim 4 or 5, and the step which carries out increase and decrease of 
the hydrostatic pressure damping force which acts on the driving wheel of the above-mentioned electric rolling stock of control 
according to the control objectives. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the regenerative-braking control unit and approach which are carried in electric 

rolling stock. 

[0002] 

[Description of the Prior Art] In charging rechargeable batteries, such as a lead cell and a NiMH cell, overcharge must be avoided. If it 
results in a remarkable overcharge condition, inside this kind of cell, gas occurs by disassembly of the electrolytic solution. This 
generation of gas causes compaction of the life of a cell. On the other hand, in electric rolling stock made to generate driving force by 
the motor, such as an electric vehicle, regenerative braking which charges a cell as one of the control approaches with the braking 
energy collected by the motor for car transit is used. With the equipment currently indicated by JP,5-161215,A, overcharge of the cell 
accompanying regenerative braking is suitably prevented by restricting the upper limit of the regenerative-braking force (torque) 
according to the charge depth (DOD) or the charge condition (SOC), and temperature of a cell. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in JP,5-161215,A, since the upper limit of the regenerative-braking force was 
uniformly restricted according to DOD and SOC of a cell, there was fault that it could not be said that regenerative braking is fully 
used when the regenerative-braking force limit for overcharge prevention may be performed, therefore the energy efficiency of a car is 
improved, although there is actual still room of charge, at the same time it prevents overcharge of the cell accompanying regenerative 
braking suitably by making as a technical problem that this invention solves such a trouble, and introducing a new element into the 
regenerative-braking force limit for overcharge prevention - regenerative braking - an improvement of the energy efficiency of a car 
-- the maximum - it aims at making it available. This invention aims at enabling management also to aging and dispersion of a 
property of a cell again. This invention aims at making controllable further damping force of the sum total including the regenerative- 
braking force correctly for the purpose of demand damping force. 
[0004] 

[Means for Solving the Problem] In order to attain such a purpose, the 1st configuration of this invention In the regenerative-braking 
control unit which controls the regenerative-braking force generated by the motor according to the control objectives which are carried 
in electric rolling stock equipped with the motor driven with the discharge output of the cell in which charge and discharge are 
possible, and a cell, and are serially determined according to demand damping force It is characterized by having a means to detect the 
condition (for example, SOC and temperature) of a cell, and the rotational frequency of a motor, a means to determine a charge power 
upper limit based on the condition of a cell, and a means to restrict the upper limit of the control objectives of the regenerative-braking 
force based on the rotational frequency of a charge power upper limit and a motor. Thus, in this configuration, a charge power upper 
limit is determined according to the condition of a cell, and the upper limit limit of the control objectives of the regenerative-braking 
force is carried out based on the rotational frequency and charge power upper limit of the motor which is the element which influences 
charge power with the regenerative-braking force. Therefore, unlike the configuration which restricts the regenerative-braking force 
uniformly irrespective of the rotational frequency of a motor like JP,5-161215,A, it becomes available about regenerative braking at an 
improvement of the energy efficiency of a car to the maximum extent. Of course, overcharge of the cell accompanying regenerative 
braking is also prevented suitably. 

[0005] The 2nd configuration of this invention is characterized by having a means to detect the electrical potential difference of a cell, 
and a means to reduce the control objectives of the regenerative-braking force when the electrical potential difference of a cell exceeds 
the predetermined maximum allowed value in the 1st configuration. Therefore, in spite of having restricted the upper limit of the 
control objectives of the regenerative-braking force based on the rotational frequency of a charge power upper limit and a motor, also 
when it originates in aging and dispersion of a property of a cell and the electrical potential difference of a cell has exceeded the' 
predetermined maximum allowed value, in this configuration, overcharge of a cell is suitably prevented by reduction of the control 
objectives of the regenerative-braking force. 

[0006] The 3rd configuration of this invention is characterized by to have a means set the value which subtracted the control objectives 
of the regenerative-braking force from demand damping force as the control objectives of hydrostatic pressure damping force, and the 
means (for example, the bulb which increases the hydrostatic pressure which acts on a driving wheel and the bulb to reduce) which 
carries out increase and decrease of the hydrostatic pressure damping force which acts on the driving wheel of the above-mentioned 
electric rolling stock of control according to the control objectives in the 1st or 2nd configuration. The part to which demand damping 
force exceeds the upper limit of the control objectives of the regenerative-braking force, and a decreased part of the regenerative- 
braking force produced as a result of reduction of the control objectives in the 2nd configuration are compensated [ in / therefore / this 
configuration ] with hydrostatic pressure damping force. Consequently, the damping force of the sum total including the regenerative- 
braking force and hydrostatic pressure damping force is correctly controlled for the purpose of demand damping force in spite of a 
limit thru/or fluctuation of the regenerative-braking force. 

[0007] In the regenerative-braking control approach performed with electric rolling stock equipped with the motor driven with the 
discharge output of the cell in which the charge and discharge of the 4th configuration of this invention are possible, and a cell The 
step which detects the condition of a cell, and the rotational frequency of a motor, and the step which determines a charge power upper 
limit based on the condition of a cell, It is characterized by having the step which determines the control objectives of the regenerative- 
braking force serially according to demand damping force, and the step which controls the regenerative-braking force generated by the 
motor according to the control objectives, restricting the upper limit based on the rotational frequency of a charge power upper limit 
and a motor. The 5th configuration of this invention is characterized by having the step which detects the electrical potential difference 
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of a cell, and the step which reduces the control objectives of the regenerative-braking force when the electrical potential difference of 
a cell exceeds the predetermined maximum allowed value in the 4th configuration. The 6th configuration of this invention is 
characterized by having the step which sets the value which subtracted the control objectives of the regenerative-braking force from 
demand damping force as the control objectives of hydrostatic pressure damping force, and the step which carries out increase and 
decrease of the hydrostatic pressure damping force which acts on the driving wheel of the above-mentioned electric rolling stock of 
control according to the control objectives in the 4th or 5th configuration. According to these configurations, the regenerative-braking 
control approach that it is suitable for the 1 st thru/or the 3rd configuration, respectively is realized. 
[0008] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained based on a drawing. 
[0009] The system configuration of the electric vehicle concerning 1 operation gestalt of this invention is shown in drawing 1 . In this 
system, the three-phase-alternating-current motor is used as a motor 16 for car transit, and a motor 16 is driven with the discharge 
output of the cell 18 supplied through an inverter 17. While a motor (electronic control unit) ECU 19 determines the control objectives 
of power running torque according to the amount of treading in and shift position of an accelerator pedal, the rotational frequency wm 
of a motor 16 is detected and it controls the power conversion actuation by the inverter 17 according to the motor current desired value 
which asked for and asked for the control objectives of a motor current based on the determined power running torque desired value 
and the detected motor rotational frequency wm. Thereby, the power running torque according to the amount of treading in of an 
accelerator pedal etc. is outputted from a motor 16. Facing performing an above-mentioned procedure, a motor ECU 19 amends power 
running torque desired value if needed with reference to SOC of the cell 18 detected by the cell ECU 20, temperature, an electrical 
potential difference, etc. 

[0010] The car shown in drawing 1 carries oil pressure braking (hydrostatic pressure braking according to incompressible fluid in 
general), and regenerative braking as a braking means. First, the hydraulic line concerning oil pressure braking has resulted [ from the 
master cylinder 1 ] in the wheel cylinder 3 of a front-side through the boost bulb 6 of a rear side again at the wheel cylinder 4 of a rear 
side through the boost bulb 5 of a front-side, respectively. A master cylinder 1 generates the oil pressure according to the amount of 
treading in of the brake pedal by the car pilot. Moreover, the boost bulbs 5 and 6 are opened and closed according to the command 
from regeneration ECU 21, If the boost bulb 5 is opened in the condition of having closed the reducing valve 7 mentioned later, since 
damping oil will be introduced into a wheel cylinder 3 from a master cylinder 1, the oil pressure of a wheel cylinder 3 also rises 
according to the oil pressure rise in a master cylinder 1 (boost). On the contrary, if the boost bulb 5 is closed in the condition of having 
closed the reducing valve 7, since installation of the damping oil from a master cylinder 1 to a wheel cylinder 3 will be intercepted, the 
oil pressure of a wheel cylinder 3 is held irrespective of the oil pressure rise in a master cylinder 1 . The boost bulb 6 operates similarly. 
Wheel cylinders 3 and 4 make the damping torque (it is called oil pressure torque below) by oil pressure act on a front wheel or a rear 
wheel, respectively. In addition, although this drawing shows the example of a front drive vehicle, this invention is applicable also to a 
rear drive vehicle or a four-wheel drive car. 

[001 1] Further, the hydraulic line concerning oil pressure braking resulted [ from a wheel cylinder 3 or 4 ] in the reservoir tank 13 
through the reducing valve 7 of a front-side or a rear side, or 8, and has resulted [ from the reservoir tank 13 ] in the FURUDO tank 14 
or the master cylinder 1 through the hydraulic pump 12, the check valve 1 1, and the change valve 15. Reducing valves 7 and 8 are 
opened and closed according to the command from regeneration ECU 21. generating of oil pressure [ in / if the boost bulb 5 is closed 
and a reducing valve 7 is opened, since damping oil will be discharged by the reservoir tank 13 from a wheel cylinder 3 / a master 
cylinder 1 ] -- the oil pressure of a wheel cylinder 3 falls irrespective of how (reduced pressure). A hydraulic pump 12 feeds into the 
change valve 15 side the damping oil currently stored in the reservoir tank 13 according to the command from regeneration ECU 21 . 
According to the command from regeneration ECU 21 , it changes whether the change valve 1 5 introduces into it and a master cylinder 
1 whether the damping oil fed from a hydraulic pump 12 is discharged on the FURUDO tank 14. The check valve 1 1 has protected 
that damping oil is introduced into a hydraulic-pump 12 side from the change valve 15 side. 

[0012] Regeneration ECU 21 detects oil pressure [ in / for oil pressure / in / for the oil pressure in a master cylinder 1 / by the pressure 
sensor 2 / a wheel cylinder 3 / by the pressure sensor 9 / a wheel cylinder 4 ] with a pressure sensor 10, respectively. Regeneration 
ECU 21 determines the desired value of the damping torque (it is called regeneration torque below) by regeneration, and the desired 
value of oil pressure torque using a detection result, and while giving the determined regeneration torque desired value to a motor 
ECU 19 and making regenerative braking perform, it controls reducing valves 7 and 8 in the boost bulb 5 and 6 lists according to the 
determined oil pressure torque desired value. Regeneration ECU 21 prevents bottoming (lack of damping oil) of a master cylinder 1 by 
controlling a hydraulic pump 12 and the change valve 15 suitably again. 

[0013] The flow of actuation of regeneration ECU 21 is shown in drawing 2 . Regeneration ECU 21 judges whether after performing 
initialization processing of a setup of an internal parameter etc. first immediately after initiation of operation, (100) and a brake pedal 
are stepped on (101). This judgment is realizable as a judgment of whether the oil pressure detected by the pressure sensor 2 is over 
the predetermined value, of course, the thing which the brake switch (not shown) attached to the brake pedal turned on - with, you 
may judge with the brake pedal having been stepped on. When the brake pedal is not stepped on, both the regeneration ECU 21 sets 
the regeneration torque desired value Treg and the oil pressure torque desired value Thyd as 0 (102), gives the regeneration torque 
desired value Treg set up on it to a motor ECU 19 (103), and drives bulbs 5-8 according to the oil pressure torque desired value Thyd 
set as coincidence (104). Regeneration ECU 21 drives a hydraulic pump 12 and the change valve 15 if needed in that case. If a key 
switch is turned off by the car pilot (105), regeneration ECU 21 will perform a predetermined post process (106), and will end 
actuation. Regeneration ECU 21 repeats the actuation after step 101 until a key switch is turned off. 

[0014] If a brake pedal is stepped on, regeneration ECU 21 will determine the charge upper limit power Pbatt by referring to the Pbatt 
table built in at SOC and temperature of a cell 18 which are detected by the cell ECU 20 (107). Regeneration ECU 21 is based on the 
determined power rating Pmot of the charge upper limit power Pbatt and a motor 16, and is the following formula [several 1]. 
Pmin=Min (Pbatt, Pmot) (however, Min minimum value function) 

By performing ******, the power constraint value Pmin is calculated, and it is further based on the motor rotational frequency wm 
detected by the motor ECU 19, and is the following formula [several 2]. The regeneration torque upper limit Tmax is determined by 
performing the operation of Tmax=Pmin/wm (108). By multiplying the oil pressure Pmc of the master cylinder 1 detected by the 
pressure sensor 2 by oil pressure and the torque transform coefficient K, regeneration ECU 21 calculates demand damping torque K- 
Pmc, is based on the regeneration torque upper limit Tmax determined as calculated demand damping torque K-Pmc, and is the 
following formula [several 3]. Treg=Min (K-Pmc, Tmax) 

The regeneration torque desired value Treg is determined by performing ****** (109). Regeneration ECU 21 converts into torque 
value deltaV which subtracted the latter from the former when the electrical potential difference of the cell 1 8 detected by the cell 
ECU 20 exceeded the predetermined maximum allowable voltage, is based on value deltaT obtained by conversion, and is the 
following formula [several 4]. The regeneration torque desired value Treg is amended by performing the operation of Treg=Treg-delta 
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T (1 10). Regeneration ECU 21 is the following formula [several 5]. By performing the operation of Thyd=K-Pmc-Treg, the oil 
pressure torque desired value Thyd is calculated (111). Actuation of regeneration ECU 21 shifts to step 103 after this. 
[0015] The principle of operation and the advantage of this operation gestalt are shown in drawing 3 - drawing 7 . In order to avoid ** 
overcharge, paying one's attention with this operation gestalt That what is necessary is just to make it the electrical potential difference 
of a cell 18 not exceed the maximum allowable voltage, and in order to revive much braking energy from a motor 16 to a cell 18 as it 
can ** Do Correlation is [ that it is necessary to enlarge regeneration torque as much as possible, ] between the instant charge power of 
the ** cell 18, and an electrical potential difference, ** In order to avoid overcharge, reviving that the instant charge power of a cell 18 
is the motor rotational frequency wm and the function of regeneration torque, **, therefore as much braking energy as possible what is 
necessary is just to control regeneration torque to become the highest possible electrical potential difference in the range in which the 
electrical potential difference of a cell 1 8 does not exceed the maximum allowable voltage — it comes out. 

[0016] First, the electrical potential difference of a cell 1 8 answers according to a first-order-lag response characteristic (or property 
similar to this) to change of the charging current (refer to drawing 3 ). Therefore, from charging current change, it is stabilized when 
the time amount for about 5 seconds passes, and the instant charge power of the cell 1 8 given as the charging current of a cell 1 8 and a 
product of an electrical potential difference is also stabilized by the electrical potential difference of a cell 18 at the time. What is 
necessary is just to make it the instant charge power after stability not exceed the instant charge power of the maximum allowable 
voltage (namely, the above-mentioned charge upper limit power Pbatt), as the electrical potential difference after stability does not 
exceed the maximum allowable voltage as a result, in order to prevent overcharge of a cell 18. The instant charge power of a cell 18 is 
another side, and the product of the output torque (in this case, regeneration torque) of a motor 16 and the motor rotational frequency 
wm also becomes settled (refer to drawing 4 ). Therefore, if the regeneration torque desired value Treg is determined based on this 
charge upper limit power Pbatt and the motor rotational frequency wm after defining the charge upper limit power Pbatt of the 
maximum allowable voltage according to SOC of a cell 18 etc. in case overcharge of a cell 1 8 is prevented, regeneration torque can be 
further made into the greatest value within limits which can prevent overcharge of a cell 1 8, as a result the greatest energy can be 
revived on a cell 1 8. The Pbatt table shown in drawing 5 is an example of a table usable at step 107 so that it may define the charge 
upper limit power Pbatt of the maximum allowable voltage. SOC and temperature of a cell 1 8 are matched with the charge upper limit 
power Pbatt on this table. In the usual rechargeable battery, since the room of charge is lost with the rise of SOC, or the fall of 
temperature, the table shown in drawing 3 is designed so that the charge upper limit power Pbatt may decrease with the rise of SOC 
and it may increase with the rise of temperature. In addition, it may replace with SOC and amounts, such as electrolytic-solution 
specific gravity of a cell 1 8, may be used. 

[0017] Change of the braking force distribution between the oil pressure and regeneration accompanying advance of braking is shown 
in drawin g 6 and drawing 7 . Here, as a motor 16, in the field where the motor rotational frequency wm is high, the upper limit of 
regeneration torque is restrained by motor rating Pmot, the upper limit of regeneration torque is restrained by the motor maximum 
regeneration torque, and the motor which has the torque rotational frequency property that the regeneration torque output was 
forbidden is assumed by the field where the motor rotational frequency wm is very low in the field where the motor rotational 
frequency wm is low. 

[001 8] It is set to Treg=K-Pmc and Thyd=0 and demand damping torque K-Pmc is provided by only regeneration until demand 
damping torque K-Pmc will result in the regeneration torque upper limit Tmax, if it gets into a brake pedal in the condition that the 
motor 16 is carrying out high-speed rotation as shown in drawing 6 . In this condition, regeneration ECU 21 closes the boost bulb 5 
and a reducing valve 7. If demand damping torque K-Pmc exceeds the regeneration torque upper limit Tmax after that, it will become 
Treg=Tmin and Thyd=K-Pmc-Tmin and a part of demand damping torque K-Pmc will begin to be provided with oil pressure. In this 
condition, while K-Pmc-Tmin is increasing, regeneration ECU 21 opens the boost bulb 5, and closes a reducing valve 7. On the 
contrary, while K-Pmc-Tmin is decreasing, regeneration ECU 21 opens the boost bulb 5 and a reducing valve 7. If demand damping 
torque K-Pmc is less than the regeneration torque upper limit Tmax with the fall of the motor rotational frequency wm, it will be again 
set to Treg=K-Pmc and Thyd=0. Then, if the field where the motor rotational frequency wm is very low is reached, it will become 
Treg=0 and Thyd=K-Pmc and demand damping torque K-Pmc will be provided only with oil pressure. Since it is possible in this 
operation gestalt to decompress the oil pressure of a wheel cylinder 3 so that clearly from progress of such braking, in spite of having 
restricted the regeneration torque desired value Treg according to the regeneration torque upper limit Tmax, the damping torque of oil 
pressure and the regeneration sum total can always be made in agreement with demand damping torque K-Pmc. Moreover, since it is 
possible to decompress the oil pressure of a wheel cylinder 4 according to decompressing the oil pressure of a wheel cylinder 3, the 
braking force distribution between order rings can be made into an always good value. 

[0019] Moreover, as shown in drawing 7 , when it originates in dispersion and aging of a property and the electrical potential 
difference of a cell 1 8 exceeds the maximum allowable voltage temporarily, feedback which compensates regeneration torque for this 
is performed by actuation of the above-mentioned step 1 10. Therefore, the situation that the electrical potential difference of a cell 18 
exceeds the maximum allowable voltage does not continue for a long time. That is, overcharge can always be prevented irrespective of 
dispersion and aging of a property of a cell 1 8. Moreover, since electrical-potential-difference feedback by step 1 1 0 is performed after 
restricting the regeneration torque desired value Treg according to the regeneration torque upper limit Tmax, the above-mentioned 
deltaV is a small value, therefore gain of the electrical-potential-difference feedback by step 1 10 can be made small. Thereby, the 
control system concerning electrical-potential-difference feedback can be stabilized. Furthermore, although regeneration torque is 
changed by electrical-potential-difference feedback, since oil pressure torque is changed so that this may be compensated, demand 
damping torque K-Pmc is always realizable. 
[0020] 

[Effect of the Invention] The rotational frequency of the motor which is the element which according to the 1st and 4th configurations 
of this invention determines a charge power upper limit according to the condition of a cell, and influences charge power with the 
regenerative-braking force as explained above, It becomes possible to make the most of regenerative braking in an improvement of the 
energy efficiency of a car, preventing overcharge of the cell accompanying regenerative braking suitably, in order to carry out the 
upper limit limit of the control objectives of the regenerative-braking force based on a charge power upper limit. 
[0021] Since according to the 2nd and 5th configurations of this invention the control objectives of the regenerative-braking force 
were reduced when the electrical. potential difference of a cell exceeded the predetermined maximum allowed value, In spite of having 
restricted the upper limit of the control objectives of the regenerative-braking force based on the rotational frequency of a charge 
power upper limit and a motor, also when it originates in aging and dispersion of a property of a cell and the electrical potential 
difference of a cell has exceeded the predetermined maximum allowed value, overcharge of a cell can be prevented suitably. 
[0022] In order to carry out increase and decrease of the liquid pressure damping force of control according to the value which 
subtracted the control objectives of the regenerative-braking force from demand damping force according to the 3rd and 6th 
configurations of this invention, The part to which demand damping force exceeds the upper limit of the control objectives of the 
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regenerative-braking force, and a decreased part of the regenerative-braking force produced as a result of reduction of the control 
objectives in the 2nd configuration It can compensate with hydrostatic pressure damping force, and the damping force of the sum total 
including the regenerative-braking force and hydrostatic pressure damping force can be correctly controlled for the purpose of demand 
damping force in spite of a limit thru/or fluctuation of the regenerative-braking force. 
[0023] 

[Supplement] This invention can be grasped also as following configurations. 

[0024] When, as for the 7th configuration of this invention, the control objectives of hydrostatic pressure damping force increase in the 
3rd or 6th configuration, The incompressible fluid for braking is introduced for example, by the boost bulb to the hydrostatic pressure 
operation member (for example, wheel cylinder) which makes hydrostatic pressure act on the driving wheel of the above-mentioned 
electric rolling stock from the liquid pressure generating member (for example, master cylinder) which generates the hydrostatic 
pressure equivalent to target damping force. When the control objectives of hydrostatic pressure damping force decrease, the 
incompressible fluid for braking is discharged from a hydrostatic pressure operation member with a reducing valve to a predetermined 
tank member (for example, reservoir tank). While the hydrostatic pressure generating member is demanding installation of the 
incompressible fluid for braking, it is characterized by introducing into a hydrostatic pressure generating member with a pump the 
compressible fluid for braking currently stored by the back tank member discharged from the hydrostatic pressure operation member. 
According to this configuration, the incompressible fluid for braking can be used effectively and bottoming of the incompressible fluid 
for braking in a hydrostatic pressure generating member can be prevented suitably. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the electric vehicle concerning 1 operation gestalt of this invention. 
[Drawing 2] It is the flow chart which shows the flow of actuation of regeneration ECU 2. 

[DrawingJJ It is the timing chart which shows the charging current of a cell, and change of an electrical potential difference. 
[Drawin g 4] It is the torque rotational frequency property Fig. showing a regeneration torque upper limit. 
[Drawing 5] It is the conceptual diagram showing a Pbatt table. 

[Drawing 6 ] It is drawing showing change of the oil pressure and regenerative-braking force allocation accompanying advance of 
braking with a torque rotational frequency property. 

[Drawing 7] It is the timing chart which shows change of the oil pressure and regenerative-braking force allocation accompanying 
advance of braking. 
[Description of Notations] 

1 Master Cylinder, 2, 9, 10 3 Pressure Sensor, 4 Wheel Cylinder, 5 Six 7 A boost bulb, 8 A reducing valve, 12 Hydraulic pump, 13 A 
reservoir tank, 14 A FURUDO tank, 15 Change valve, 16 A motor, 17 An inverter, 18 A cell, 19 Motor ECU (electronic control unit) 
20 Cell ECU, 21 Regeneration ECU and Pbatt Charge upper limit power, Tmax A regeneration torque upper limit, Treg Regeneration 
torque desired value, Thyd Oil pressure torque desired value. 

[Translation done.] 



http://www4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 5/3/2007 



JP,09-074605,A [DRAWINGS] 



Page 1 of 4 



1 NOTICES ! 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 




m 
m 



A 












[Drawin g 5] 




soc 



("Drawing 6] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/2007 



JP,09-074605,A [DRAWINGS] 



Page 2 of 4 




[Drawing 1] 



lEl4ECUi>f. 



14 



5. 6^ 



T 

s \ 



ECU 



7, 8^ 



9, 10*5> 



20 



— i io 



Site 

ECU 




7% 





1 7 
1 8 




l : ^ * ^ v v > ^ 
4 : »J r*^ ->i; 

6 : ^ 7*<-;t/*>iJ ;/£'ig^_,<rt / •7 
7 : 7 O > h ?h — ;V -> y >/aE^;ur 
8 : 'J r*^ -jw>u ^rifcJEM/uT 

i o : 'J7^-{-^->'j>^-tn 
l I : -f-x 7 ^/^r 
i 2 : ?flJE^>^ 
l 3 : 
1 4 : 

1 5 : «J^«A# 

[Drawing 2] 



http://www4ipdlinpit.gojp/cgi-bin/tran_web_cgi_ejje 5/3/2007 



JP,09-074605,A [DRAWINGS] 



Page 3 of 4 




10 0 





-PbattOff» 


> 


f 


Eli S ;U 9 1 .SffiTmax^^ 



10 7 



V 



108 



Bit > * * m^teTngtm y 



10 9 



I 



1 1 1 



10 2 



ON 




10 3 



1 04 



10 5 



10 6 



[Drawing 7] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/2007 



JP,09-074605,A [DRAWINGS] Page 4 of 4 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/3/2007 



(19)B#HftffW (J P) 



& m # it & « <a) 



(ll)«3FBWawa# 

#Hf§¥9- 74605 

<43)&BBB ¥f£ 9 ^(1997) 3£18B 



(51>IntCl. 9 MOHB^ J?I*3S&S#*» FI 

B6 0L 7/10 B6 0L 7/10 

H/18 11/18 A 

GO 5 D 17/00 G 0 5 D 17/00 

H0 2P 3/18 101 H0 2P 3/18 10 ID 



(21)WB## 


*WK¥7 -227825 


(71) IHISA 


000003207 










(22)mKB 


¥/£7*p(1995)9/?5B 










(72)$SW# 










«»JftfiBa*ha^"TiS«j ha^gft 














(74)«SA 


#a± wis «f- (*2«) 



(54) S5iW©«] «MtPfo@^MriHfftKB&zi^r«lt 



(57) [S*j] 

[BUB] 0^3i*/u^*rii*S-a:a o 

[»*#ai «*osoc^»a«fca:i:*«±iR'<!7 

-P b a t t 4r*3&L (10 7) , ^nSr^-^UHE* 
-CI&LTHldfc hWiRlTma x (10 8) , 

fiTr eg-Sr^ftS (1 0 9) . WMtEEfc?*- K'< 
y^-fSCfcteiUmdfeh/W'ISfflT r e gSrMiEL 

fc±-e (iio), K*tt»h^*»6itttsiM'ar. 

kteJ:9JWBEb/u^B*|tThy dSr#»5 (l l 
1 ) c 04 h** gfilffiT r e gfttfWE Y^i> Sggfi 
T h y d h^&tffftffi h^* 5 

(1 0 2, 1 03) „ 




I/" 



(2) 

1 

[#fF!S#©3&B] 

0£fiiJt^©$iJ$g1I©±pS£ N ftWta±BHtfttf* 

-#oia*«»car^*iMiRi-**ja:fc, io 

[If ^il 2 ] M*9 1 lBtt«3 ISI^IHSMHfWSSIKKidcS V ^ 
"C> 

© ffilft I ff mt 5 i , 
[»#* 3 ] m*3 1 Xtt 2 !E$©@£f6iJgbftiJ®gfi 
K**J»# tf> & 0^®JKj^ ©frJP lf*«ctfi*SE# 20 

*«i0ttftRtf*- *©le]i!E&£;|$fflt**7 t s'7 p £, 

30 

*- * tcT!g£-f 5 £ * ©» g gteft^fty 

t, 

*»©tl£EaSBlf£o**9'F$«[*±|llofc»^tC|g^f|ii 40 

[»*>S 6 ] If 4 Xtt 5 |E*®lHl£ttlMflifcft£ 
Efl?J»;&<0fM» g HlfcRJE"*- 5 * r y ^ 4: , 

[¥im<o»mttnm] 50 



4#M¥9-7 4 6 0 5 

2 

[000 1] 

[0002] 

I6121 MttL<D 

%mm%. (dod) xtt*«*itt (soc) Rvm&\z 

[0 0 0 3] 

5-16121 5 #^$8T?tt, fJllCDOD^SOCl; 

tt, r © «t 5 4 fflH£ 5 - fc frflgjB t LT£ $ 
ton?* 9 x i8**W±©fc»oill^(WI()-y3fWBBlc 

$ 0^fWft^t-&Jt>*:-&W-©fW»^S:R*«aiIli^ 
[0 0 0 4] 

S[5l^tHniHffSSK(c«iv^-c« (ffilitfSO 
£1-5, r©i5fc, *flf^cj3^-Ctt, 

±vmt. ta<5# , B^ij»)^©^pg^^±ps$ijpi 

$ti5 0 tot, #BB¥5- 16 12 1 5 ^18© J: 5 



3 

[ooo5] 2 <r>mmt. % i v>mm^&^ 
x, wihomEEtrtiuji-a^ai, mm<Dmj£&mm<D 

mtzmkb, *m*.SZkt:G&ftZ. lot, % 
SOP g «©±R*ft!||BLfe 1 1 *>*»fc 6-f 

[000 6] #«B©!& 3 ©«/£«, & 1 XflfS 2 ©fit 
CfcfS&iftttffiaSMj©*.!*) g SlfclJife-f 5 ir , ± 

t>tf®<kfflWiti<D% m g ai©±iwt*r±ias^, si 2 
©Ifj&fcifc ft 5 ityn g c fc04$iJil)^ 

[0007] *%>w<n>m 4 ©«#«, ftwcmtimtt^m 

(HIS e> » @4$iJ»i^©$iJ|? i SfcK*fii!llMjiaE 
CT3fcftj£1- 5*7-3/:/*:, *{CT38£-f 504 
S'Jiti^^ ; e©$iJffl)g^^^v^iJ^-r^XT^7 0 t, 
■f%zk*!ftWLki-Z e *3SW©8 5 ©«&«:, m4<D 

^ t , s*$y»i^ a» e> 04*j»^ ©» g «( c it 

[0 0 0 8] 



(3) 4&ffl¥9-7 4 6 0 5 

4 

[0 0 0 9] H1KI1, *«M©-*16»ttl»C«5*a 

tt=ffi***-#fc*Pf*fTffl©*--* 1 6 t LT&ffl 
LTfc^ 1 6tt-f^<-# 1 7&;frL-C*il&£ 

U (t^lW»a=y H 19ft, 7^-fe;w<^Ov©figi£ 
MiEtafcC-t;W h ^©IW» 

1 6C@6|wrn^ffiU *^tfc* 

10 *-*mm<DM'mM&*fis *maitB«H& 

SfcRfL"Cfi, *-^ECUl 9I±, lffiECU2 0{C 

± ^^m^n^mm 1 8©soc, ag, «Et&&*fia 

[0 0 10] 01 £*$*t5*PH4, Hiilft^ikt trtt 
EW» U 9-*fcH:*EB»tt«flc|cJ:««E#:£E«») 

£-tf:5o flJEE/^v^SXtfeH:* H4ECU2 1 

KX^ZVmxmB'<*7'5t:ffl< k, -rxfisVyy 

t ^ ^ -> y ^ y 1 {r*J{t 5 ffij£±# {CJS * ^ -/u 
30 y V^3©fftJ±t>±#-T5 (ilJE) . M£E/<^ 
7?rWi:T^?,^-eJiE^;U7'5SrMCix«, -^^^ 

iiKf^nsfc©, y^i }i*sit2.»ffi±#fc 

(«T»E(-/^iTO *f^ffl$-fr-5c r©0 

40 [ooii] ffijisijitiic^sftEia^tt, $ f>ic> 
-/v > y v¥ 3 xfi 4 *»b 7 n y hftixw: y rm<r>ws. 

7 XIZ 8 ^ LT y f—Wst 1 3 tdM "9 , $ 
ibtcy if-/<^>-^ 1 3*»&jftffijK^l 2, fx-^ 
lSW9ft#l 5Srgt7;i/-K?y^ 1 
4Xfiv^^->!lyyijclct^5 0 «I^7X 

V8wt, 04ecu2 i*»6o«^jcfti:BH-r*. * 
v-y ^^3 3j»e>y^~/<^v^ 1 3icM®ifa^ttj$H 
50 ^e>T, *^-^>y :^3©ifijE#T#* (® 



5 

EE) o ®J±tfyyi 2ti, V i 3rtfc|?S 

ZftX^ZMW}®*, 04ECU 2 1 jS>ib<D*g^J& C 
S)!J|?*.#1 5«tiS|&1-*. 5fi, SEE 

fc^ta-*- 5 1 1 -v * * y > 1 Km^-r % <d 

d»Sr» 04ECU2 *)#*.*. ^ 

1 2fi|Jic$lJl)!l^fi^A$^^?.©^Kv^-t l v^5 0 

[0 0 12] [sltECU2 1 fi, -^^y y^\\ZHro 

5o @£ECU2 1ii N *UJ*S*«rjpJffl LT» 0£(£J; 

£*-*ECUl 9{C^^T0^iJK^b-fr?.-^ 

&£LfciSEE Y)V* B^HillCtfcVMiJE^vT* 5&tf 
6$kXf\Z.mB.'<Jl'Zf7Rtf8Z$mir5 a [H4ECU2 
ltt % Sfc, fflJE^yyi 2 J S>$J«3#;t#l 5^jg^iJ 

-v**->!J >-^i(D^h?y^ emu 20 
ftift©*J£) SrBSC. 
[0 0 13] @2}Cfi, E14ECU2 1 ®ftfE0%iltf 

*$ft-cva. @4Ecu2iit ttf^Mi&ittfttcs-f 

0 0) , ^^i^&^ftT^sa^a^JJt-*- 
5 (10 1) . ^o^J^fi, JE^-fe>f-2{cj;9^m$ 

/u^HSiirv^jfcv^ilrfcH:, 0£ECU2 l WeI£ h 
^IftTr eg&tWfeJEWW'BSIteThy d&* 
fcOfcttfcL (10 2) , ^CD±T\ R£Lfc@£ 
* B^ffiT r e g * ECU19 ( 1 0 

3) % KSUfcJftBEh^BSffiThy dicffi 

Vv<yu:/5~8$:Eft1-.5 (10 4) „ 04ECU2 1 
(4, t©^ s^St-JCCttBEJK^l 2 1 
5Srig«)1-S 0 *P5«*#teJ:9*-;*-f yf-frHrv* 
ifiZb (10 5) , EI&ECU2 ittgf£©fn'*kS«: 
H?tL (10 6) v »)^^^71-5o ^'fyf^^ 40 

04Ecu2ii±^f5'yioieiii 

[0 0 14] ^U- df-^^a«lS*ix5i:» UltECU 

2 1 tt, S»ECU2 0{£-0f&fcfcl$*l5«?&l 8©SO 
CRTfl&miCX, rtj^-f^Pb a t t 7—-7)\>%&mt 
Z>Z.t\c£<Q s $iii^!7-Pba t tSr»3£i"5 

(10 7) . @£ECU2 1 ft, »SLfc*«±S^!7 
— Pb a t t 4:*—^ 1 6®^7-St&Pmo t |CS-5 

[^6: 1 1 Pm i n =M in (Pbatt, Pmot) 50 



^^¥9-7 4 6 0 5 

6 

«£LM i nlift/JMMSft) 
©*JHr'*fft5r. ttCi'P^^-^ffiPm i 

fes *ecu i 9{ci«j^ms^^~ * 

[ifc2] Tma x=Pm i n/wm 

SrftS-TS (108), 04ECU2 lfi % £E*-fey^ 

EE- h^aS|j|«»KSr*-fSr.i:tcJ:5S*fli!H(ih/w 
?K • PtncS:^ Wl^ K • Pmc 

[|3] Treg=Min (K • Pmc, Tma x) 

OJUJISrSgfi'-tSrtfciiJia^h^lSttT r e g 
Srft^-tS (10 9). 04ECU2 ltt % tiECU 
2 otc-c^tH^ixS®^ l 8 ©Sffias0f£c>**:if«« 

[$4] T r e g=T r e g — A T 

©W*$rHtrr*::£fc£0@£h/u*B«ffiT r e g 
fcttjE-f « (110). 04ECU2 1 &<D5$; 
[15:5] Thyd=K-Pmc-Treg 

d£#fc5 (111). E14ECU2 1 ©ftf^tt, Z<D 

[0015] i3 3~Ei7(cte, z<Dnmten<DW)i¥mm 

fl> ®iB*««rilSl*3fc»fcH:, Willi 8 0tt£E*sft* 
fF««EE Sr jg *.4v^ J: 5 J: v^r t , ©-C * 5 « 

[0 0 16] *-f % m«ll 8 0«JEtt*«t«EoaE-fbfc 

V**t5 (H3#flR) . tot, €«11 8©mJEfi^ 
«t**flS A» b 0iJ X. tf 5 ®ffl&<Dtifffli>m® t fc -C 

3C«±K^I7-Pba t t) &je*fcv>J:5tc1-*itfJ: 
V\ m?&l 8©W**«t*tt, te^T\ ^-^ 1 6© 

mircDaT'b^Sa (@4#M) „ ^or, 1 8© 



7 

iBft*&B&ih-r$Jk «*1 8<DSOC^}cj£i:ft±W 
8«EEfl3<&a5fU:ffi>*!7-Pb a t t£5£&fc±-e, 

P b a t t&tf*-*BteJ|frwmfc 
S^*[s]£h/WB«fflT r e g*:*J&taJ:5fci-n 

b a t t &j£tf>S^< ^fy7"l 0 7 fc-Cttffi^TIB*^ 
—7>V<D— 0»jTfcS o ZKDr— ^/l^fi, fHbl 8 CDS' 10 
OCftt«&£&a«±ffiA<!7-P b a t t tStJfcttttT 
<^So ii^OZl^m^-Cfi, SOC(D±#Xtt?aitC0{g; 

SOCO±#fc#V>3te*±BB/-«7-Pb a t 
t#tt'>U **oi&fi<B±#»c#^i8*1-5J:5, Kit 

[0017] 06 RXim 7 fcft, flJKlWiiff JC# 5 jfiJE 

1 6 t LT, *-^@te*wm*«il5V^i*-C 20 

[0 0 18] BI6fc*SixSJ:5»c*-^ l 6^5$® 

*$lJif)h/W^K • Pmc#|H]£hA^±|Jg1ittTma x |C 
S5*"Ctt % Treg=K-Pmc, Thyd = 0i/i 

K*fWi)h/l'^K • Pmc ^®^<D^(C «fc (9 Hfffefx 30 
-So r.Ott«-Cfi % 04ECU2 1 fi*JE/<^5Xt5 

WE.'</vzf i %mtz> a *<D&m#.$mi>v?K • p m 

c*5®^h/U^±RBflfiTma xSr±EI5i: x Treg = 
Tmin, Thyd=K-Pmc-Ttnini)i;!), £ 

*fW»h/^K- Pmc©-»aijftE^J:!3Jffifeti*6«) 

So -Cftlttt, K • Pm c -Tm i n dUgJP LT^ 

*Wttia^ECU2 l HdUffi/^^SfclH^lftE^/u^ 

7SrKCSo i^i-s K • Pmc-Tm i nWUl> 
SP«5tiDH£ECU2 1 HJt£E/</U^5&tW«E/<>P^7 

K • Vmctm^. h^^±BBffiTma x£TE!S<^ ff 

reg=K-Pmc, Thyd = 0<!:&So ^<D 
*U *-*®e»wm#tt*-CfiVM!B«££5i, Tr 
eg=0, Thyd=K-Pmc£:&*K £$$Jttl h>U 
*K • Pmc*tt£EO*|Cj: UWfrftS. r.©±5**!l 

i4h;^±Rj|Tma x &C^®£ h/l^ 

&wr<D%m h>vt zmcmmm y>^?k • Pmdc- 50 



1tl¥9-74 6 0 5 

8 

lc JUtfftffi i: 1"S r t AS-Cf S. 
[0 0 19] Sfc, H7fc*StiSi5lc % #tt<Dtfb 

ftfc i "9. h/W lcrnS:ffi«-r S 7 ^ - K/< s/ * 
iJlSns. ftoT* 8(D«jE^§^:^mE^ 
«B*.5tt«««*<tt<itttftv\ rftfct), 8 

Kit-CfSo 57b, *7-y?\ l 0£J:3*ffi7>f-K 

BSHIT r e gSr$iJPItyc±-CHff LX^S^f>. iiuj£ 
©AVli/hS4«-e*9, ffioWy7 , i l 0K«fcS 
tE7>f- hV< y * O^V ^f±/h$ < 1" S r t iSTt 
So rftK«t9, «EE7-<-K/<y^lc«5IW»3R*S 

^-rsr t^TtSo 
[0020] 

E^1W«^oiWtpBt|fc±|RlWI»-r«j:5fcLfcfc»» 

j^(D^^/W^^(7)KS^|pl^$IJt!)^ft±Pfi(CflJffl1-S 

[00 2 1] *?gP^(D^2SD ! ^5(7)t»^Cj:nf^ ft 
ft«)«JE*SBif£oft±lfSiiSr±iaofctB^jc®^f|iy» 

#So 

[0022] *»W©«3Xi«S6 0#j«fcJ:ntf, S 

*d«iH]^#j»^(Ofii!i»aai©±isB«t±iEi5^ ^2 

^3 <75{|iJ|5fi7I»M^I()(r t fo S*#J«i* * B * t 
LTIEiifetCftJtp-C^So 
[0 0 2 3] 

iriS-CtSo 



(6) 



[0024] *mw<D% 7 om^it, m 3 xnm e com 

^i«A.»fi«E/</u^fcJ:9l|pj»ffl*BIB 

[[21 1 ] *»B0-Htt?B*fc#5«ftg»*<0*ric 
[02] @^ECU2cDffi)^Mix5:^1-7n-^^*20 



#F^¥9-7 4 6 0 5 

10 

[Bi 3 1 m^s^it s^mE©^^-^^ 5 

[04] (H^H^iJ'iPgflSr^i-h^^lHie^ttlgl 

[®5] p b a 1 1 T-7t\'*7fiir i ®d&m-zfoz> e 

[0 6 ] $iJ»icoitff iftJEE • H&fHHrtE&OK 

[07] ^iKoiiff k#5 fflJE • g&iuttAE&os 

1 77^i/!J^ v 2, 9, 10 mt)±W, 3, 
4 Jiw-^y 5, 6 ltJEA;wy % 7, 8 
®I±/^7\ 12 JftJEJKyy, 13 y-*f-/^> 
14 7;V-K^^^ % 15 £)!9#*.# % 16 
* % 17 18 fltftL 19 * 

ECU (t^JS^yh) , 2 0 ««|ECU % 2 1 
04ECU, Pbatt &fi±ffl/<!7— v Tmax 
®£ f^*±Rffl % T r e g @4h^ Ifiljjl, T 
hyd fflJEK A^glilit. 



[03] 



[04] 






>■ 

taisft 



[06] 



[05] 




A 
















) 










— a~>p 



soc 



(7) 



WM¥ 9-74605 



[Ell ] 



5. 6^ 




■ 



2 1 



V 



Lk^ 5 eg]] 



s 

w 



ECU 



7, 8^ 



y 5 Erfl 










ECU 







20 



1_ 



ate 

ECU 



II 




1 : 

2 : 

3 : 

4 : 

5 : 

6 : 

7 : 

8 : 

9 : 
1 0 
1 1 

1 2 
1 3 
1 4 
1 5 



wj > y 

y a > h+^-;t/vV > ^ 

■; r*-f- n**y >rsEA;b7 



(8) 



4 6 0 5 



[02] 



^ START ^ 

i , y 100 




10 1 



OFF 



1/ 

I 



0* h BSteTmaxOtm 



10 7 



1 08 



y 



10 9 



i/ 



y 



110 



y 



111 



102 



i 



10 3 




1 04 



10 5 



I 0 6 



(9) #1^9-7 4 605 



[07] 




B#Jffl 



